Abstract-A triaxial accelerometer is placed at the back of the subject at the height of the center of mass. Force plate data are collected simultaneously.
INTRODUCTION
Many tests to evaluate postural stability have been developed [I] . These have concentrated more on the impairment aspect, depend on expensive equipment, can be difficult to interpret and are not standardized. A clinically useful test for evaluating a person's postural stability must focus on the amount of skill a person has to maintain the stability under different perceptual, cognitive, motor and mechanical conditions [2] , be cheap to implement, easy to administer, and simple to interpret. Thus, the project objective was to develop a system for clinical application to perform standing clinical tests substituting the habitually used force platform with a triaxial accelerometer.
MATERIALS AND METHODS
A triaxial accelerometer developed at the University of Twente [ 3 ] , mounted on a motorcyclist belt, is placed in the center of the back of the subject, at the approximatc hcight of the center of mass, while standing with the arnis hanging by the side. For validation purposes, data have been collected at the same time from an AMTI force plate and from the triaxial accelerometer at 50Hz. The data are analyzed using a purpose written program to obtain several performance parameters based on [4] . Figure 1 contains a schematic reprsesentation of the way the parameters were found. The five parameters obtained from the force plate datal are: mean speed, mean radius, mean frequency, and the maximum displacements in the anterior-posterior and medial-lateral directions. The mean speed can be found using:
V=Cd((d,,-d,.l)2+(dy-dy.l)2)/At
Where V is the mean speed, d, and d, are the coordinates at floor level, and At is the time increment given by the sampling frequency. The mean radius is given by: R=Cd ( (d,,-d,) '+( dY-dy,,,)?)/n Where R is the mean radius, d,, and dyn, are the mean of all x or y coondinates and n is the number of samples. The mean frequency, F, in Hz is given by: 
The mean radius is interpreted as inversely proportional to the stability. A low sway speed is associated with greater stability since it indicates smaller, better controlled adjusting movements are being made. If the mean frequency is of a similar value under different (destabilizing) conditions, such as closing the eyes, it is assumed that the person is able to compensate for these adverse conditions. The maximum displacements indicate the limits of the sway area.
A tracing of the travel of the end of the vector combining all three accelerations projected on the floor can be obtained during quiet standing, using the data from the triaxial accelerometer, according to figure 2. The same performance parameters can then be calculated. 
RESULTS
T tests were done to compare the results obtained by the different measurement systems and under the different test conditions. Table 1 contains some of the statistical significances of the results of tests done with eight young healthy male volunteers. Thus, the parameters found with the triaxial accelerometer are able to distinguish between test conditions as well as the results from the force plate.
Also, the three sets of dual task results were compared to comfortable position eyes open results and in none of the cases for either of the measurement systems could the null hypothesis be rejected, except for the mean frequency, where it could be rejected in all of the cases. All these results are what would be expected of normal individuals.
DISCUSSION
Further tests using a new, more sensitive accelerometer are being carried out and it is hoped that its use will further allow the performance parameters obtained from the accelerometer to behave in the same way as the force plate derived results, with the results having the same sort of clinical interpretation.
The parameters of angular (alpha) and plane (mean xy) acceleration derived by direct application of the inverted pendulum model need to be further studied in order to reach statistically applicable results, but they appear to be useful performance indicators in addition to those described in detail above. The triaxial accelerometer based system is: very easy to use, unobtrusive to movement of the subject and cheap. By collecting the data on a portable data logger, it can be used in any setting. The results are easy to interpret. Dual task tests can help to discern between subjects who are apparently stable and those who are truly stable. A test based on the accelerometer is being implemented for routine clinical use.
This system is suitable for other applications such as for control of functional electrical stimulation standing systems. 
